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Abstract 

We represent subgroup in the form of a Subgraph, these graphs are called unit Subgraph. 
Since the main role in obtaining the Subgraph is played by the unit element of the group, this study 
is innovative. Also studies of different properties of the subgroups of a group are carried out using 
the unit Subgraph and unit normal Subgraph of the group. 



Mathematics Subject Classification: 20F65, 05C25 
Keywords: Finite Group, Commutative Ring, Graphs. 

1. INTRODUCTION: 

The phenomenon of representing Groups using Graphs has been studied theoretically by 
number of researchers [3-8]. In a series of investigations Akbari, S and Mohammadian [9, 
10] discussed the zero divisor graphs of finite rings. In [12] maximum finite Groups are 
represented as graphs with examples, diagrams and theorems. In this article we give unit 
Subgraph of subgroups of finite groups such as Z n , C n and D n . 

2. UNIT SUBGRAPHS OF GROUP: 

2.1. Definition: Let graph G (V, E) be an unit graph of group (G,.), if H is a subgroup of 
group G then the unit graph drawn for the subgroup H is known as the unit Subgraph of 
group G. 

2.2 UNIT SUBGRAPHS OF GROUP Z„: 

2.2.1 ( Unit Subgraph of group Z 4 X Z 3 :) Let G = Z4 x Z3 = {((), 0), (0, 1), (0, 2), (1, 0), 
(1,1), (1, 2 ), ( 2 , 0), ( 2 , 1), ( 2 , 2 ), (3, 0), (3, 1 ), (3, 2 )} be the direct product group under 
component wise addition of two additive groups Z 4 and Z ,>. The unit graph of G is 



( 0 , 1 ) 




Then subgroup H = {((), 0), (0, 1), (2, 0), (2, 1), (2, 2), (0, 2)} of G is of order 6. The unit 
Subgraph associated with H is given by 




Note that the following Subgraph does not yield a Subgraph in group G hence it cannot 
be a unit Subgraph of group G. 

( 0 . 1 ) 




2.3 UNIT SUBGRAPHS OF CYCLIC GROUP C„ : 

2.3.1 ( Unit Subgraphs of Cyclic group Cf ■') Let G= Cm = (g I g H = 1} be a group of order 
8. The Subgroups of G are H\ - {1, g 4 }, Hi = !L g 2 , g 4 g 6 }, H 3 = {1} and H 4 = G. The unit 
graphs of Hi, H2, H3 and H4 = G is as follows: 

Unit graph of H 3 is 



1 

Unit graph of Hi is 



g4 



Unit graph of Hi is 




Unit graph ofH4 is 




2.3.2 ( Unit Subgraphs of Cyclic group Cu :) Let G = {g I g 11 = 1} be the cyclic group of 
order 11. The unit graph associated with G is as follows: 




Note that no subgroups can be associated to these unit subgroups as G has no proper 
subgroups, since O (G) = ll(a prime). 



THEOREM 2.3.3: Let G be a group. G denotes the unit graph related to G. Every 
subgroup of G has a unit graph which is a unit Subgraph of G and every unit Subgraph of 
G need not in general be associated with a subgroup of G. 



2.3.4 (Unit Subgraphs of Cyclic group C 5 :) Let G = { g I g 5 = 1 } be the cyclic group of 
order 5. The unit graph associated with G is as follows: 




Clearly G has no unit Subgraph. 

2.3.5 (Unit Subgraphs of Cyclic group C 13 :) Let G = {g \ g = 1} be the cyclic group of 
order 13. The unit graph associated with G is as follows: 




Clearly G has no unit Subgraph. 

2.3.6 (Unit Subgraphs of Cyclic group C 19 :) Let G = {g I g 19 = 1} be the cyclic group of 
order 19. The unit graph associated with G is as follows: 




Clearly G has no unit Subgraph. 



2.3.7 (Unit Subgraphs of Cyclic group C 15 :) Let G = {g I g 15 = 1} be the cyclic group of 
order 15. The subgroups of G are Hi = {!}, H 2 = G, H 3 = {1, g 3 , g, g 9 , g 12 }, H 4 = {1, g 5 , 
g 10 }. The associated unit Subgraphs of G are 




1 




2.3.8 (Unit Subgraphs of Cyclic group Cu’.) Let G = {g I g 16 = 1} be the cyclic group of 
order 16. The subgroups of G are Hi = (g, g 4 , g 6 , g 8 , g 10 , g 12 , g 14 , 1}, H 2 = {g 4 , g 8 , g 12 , 1} 
and H 3 = {1, g 8 }. The associated unit Subgraphs ofG are 










THEOREM 2.3.9 : If G = {a I a n = 1} be a cyclic group of order n, n an odd number then 
the unit graph G of G is formed with (n- 1) / 2 triangles. 



THEOREM 2.3.10: Let G = {a I a m = 1} be a cyclic group of order m; m an even number. 
Then the unit graph Gi has (m — 2) / 2 triangles and a line. 



Note that group C 4 x C 6 is not cyclic, o (C 4 x Cf) - 24. Unit graph of C 4 x Cc, contains 
three lines. 




Remark: Take G = ja/a p = 1}, be a cyclic group of order p, p a prime, G, the unit graph with p 
vertices associated with it. G has several unit subgraphs but no subgroup associated with it. 



2.4 UNIT SUBGRAPHS OF DIHEDRAL GROUP D, 



m, n* 



2 7 

2.4.1 ( Unit Subgraphs of Dihedral group D nu n :) Let D 27 = {a, b I a = b = 1, bab = a} 

be the dihedral group of order 14. The subgroups of G are Hi = {1, ab}, H 2 = {1, ab }, Hj 
= {1, a 3 }, H 4 = {1, ab 4 }, H 5 = fl, ab 5 }, H 6 = {1, ab 6 }, H 7 = { 1 , a}, and H 8 = fl, b, b 2 , b 3 , 
b 4 , b 5 , b 6 }. The associated unit Subgraphs of G are. 





Note: 1. Every subgroup H of a group G is a unit Subgraph of the unit graph, however the 
converse need not be true. 

THEOREM 2.4.2: Let G be a group. G 1 denotes the unit graph related to G. Every subgroup of G 
has an unit graph which is a unit Subgraph of G 1 and every unit Subgraph of G 1 need not in general be 
associated with a subgroup of G. 

Note: 2 Let G be a finite group. G J be the unit graph related with G. For every divisor k of the order ofG we 
do not have subgroups of order k we can say corresponding to every unit Subgraph FL 1 of the unit 
graph G 1 we may not in general have a subgroup of G associated with H. 

This note can be illustrated by following example: 

Example: Let G = D 2 7 - {a, b / a 2 = b 7 = 1, bab = aj - fl, a, b, b\ b 3 , b 4 , b 5 , b 6 , ab, ab 2 , ab 3 , ab 4 , ab 5 , 
ab 6 } be the dihedral group of order 14. Let G 1 be the unit graph associated with D 2 7 is as follows. 




Note that H 1 is unit Subgraph of G 1 , number of vertices in H 1 is 9 hence order of Subgraph 
associated with H 1 should be 9 (if it exists), which is impossible since 9 does not divide 14 
which is analogous to converse of Lagrange’s theorem. 

2.5 UNIT NORMAL SUBGRAPH OF GROUP: 

2.5.1. Definition: Let graph G (V, E) be an unit graph of group ( G, . ), if H is a normal 
subgroup of group G then the unit graph drawn for the normal subgroup H is known as the 
unit normal Subgraph of group G. 

2.5.2. Definition: Let graph G (V, E) be an unit graph of group (G, .), if G has no normal 
subgroups then the unit graph G (V, E) is known as the unit simple graph of group G. 



2.5.3 (Unit normal Subgraph of group C 15 :) Let G = (g I g 15 = 1} be the cyclic group of 
order 15. The normal subgroups of G are H = {1, g 3 , g 6 , g 6 , g 9 , g 12 } and K= {1, g 5 , g 10 }. 
The associated unit graph of G is as follows: 




The unit normal subgraphs of G are given below: 




2.5.4 (Unit normal Subgraph of group C 13 :) Let G = (g I g 13 = 1} be the cyclic group of 
order 13. It is clear that G is simple group. The associated unit graph of G is as follows: 




CONCLUSION: 

We represent finite group in the form of a unit subgraphs so this is very exciting area of research 
& relatively new in mathematics with a range of applications including coding & digital 
communications . 
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